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ABSTRACT 

i^Wf^ i- « 4*ect by during and 

decreasing frequencies ThJ ~J?- mte ^ 8tl0n <* PartinI signals appearing in 
consisted of Ss"c^ "^e* « • vigil d? S pla£ 

subject should I follow the si^al^L. L° P * €-VB t,ie stimu,us * whole, the 

direction and tSfaT 5 tto^ShtSH" 1 ? ^ m ° nh ° r * y ^ OVin S h * W in the 
frequencies, the p^Lptio^ ot^ne ^ h ,n Sm00th modi At higher 

persistence time ra^ge However h ^ M since h * • visible 

that range, H^TS^S « ^becom- P^entation frequency is decreased below 
stimulus Subjects wfita. fe! ? T™' f ? f 1,16 P erc »ving of the presented 
children. Side neglect eL? £?. • att - nti ° n defich Dyslexic*, ADHD 

which ^ZS^^l^^SS^^^^ m m - i0W M«i»cie.. at 
A method for the ireaWnTJ ca PaWe of adequate identification of thfe stimuli. 

based on ex^S £ ***** jested. Thef method is 

suitable for use as ; sumu i P CapabIe t0 derate varipus images 

the patient. FoCSnTS, TtlZ 2? St,mu, « with a «qu»ed frequency^ front of 

considerably .rnprove^b^ <™ 



I BACKGROUND OF THE INVENTION 
|30 I. Field of the Invention 

j Ett&srjssi tins, ■•^rsrif — 

invention has f ou £ by P v °™ e rf^^SH?"?- The '"v™ 0 ' of "i e P"**"' 
of visual attention can be achieW In ^ T "T* a con siderabl<! improvement 

; for inline .0?,,^.,^ •* * — 

2. Description of the Related Art 

the brain. CellsTf £e u,,larT in ,u ™ "V ?'"L " UcleUS in *« ,h * la "> us <* 

processine. There are two ma^r w™T^,- 8 , n °' S '°, ' h ° visUal corttx 
contact with two divistenTof ^ ?■ * , 80n8l,on <* ls - which respectively 

vC ttjSSSTStoES T ^-"^va M and are tisctu! for 
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large receptive fields and are useful for visual tasks 

cTn^TtT d -^° n * CeHS ° f the ^Snocellular divS 
contrast sensitivity. 



requiring a high degree of 
have coarse acuity and high 



sJre^ ^^I 1 ^^^ 0 ^- th ? vlsion s * stem of « ^nian may bo divided inti tw visual 

resolution Th^[iJ/J, " °* acuit y steam «as low con:rast sensitivity and high 
Tu°_^' 1 ? e , acuit y strain is most sensitive to contrasts above about 10% 

taforSST ma S°° ce,,ula ' cc"s. either alone or in^omSon^rovide the 
^S^^tS^^T ViSUal C °, rtical pathwa ^ "s^amsTwhichai: 

Sl^n^ 

a.ppnVsu^^^^ in *« 

visual cortex i« tK« „^J** i , 1 " 4 *» ,,v ^ clluiar ceus. (in primates, the primary 

SSSSSd^Sr 1 2* ? sorde " °f readi "S acquisition in children are related to 
^mTl^TbfnnZ^fi°!^ 9 T l im Pf diment - This hypothesis is supported to 

compAd » ™™"1„SiiZu^ ^ nocat " cm ^} ^ d "P* localization when 
that dyslexia hZI Ii" a a * Sam " ° ge - « is,s sttbstantial evidence 
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Reading is the most important skill that is learned in the first 
tiff* ar ! n ° standardi »d ways to evaluate or to teach reading 



« md second grades* Yet 
A natural assumption is 
1 uated by measuring an 



queshons whether dyslexic children show a .crural l«»JSrSUSF15£ 
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SCnShiVity ft,nCti ° nS (CSFS > ^ d ^-ic;chi,dren are 

Sm^ceSuTafde^ *■ that dvslexi is rented 

while reading du to the ack of m^L^f J?" nwtna] vlsib H Persistence 

activation. Wording t^thfe tiew if J nhiWt0l> effeCt on P^ocelluiar 

activate, in normal readers the m*^!5f i Cy<5 move nente between fixations 

supposed to teTOmMe h. * ° V ' ew ,s *" B a delWt "> -be system thai is 

idvt^„'^* e Ln* n 5 « ' V** "isptay *i, gives .„ 

dyslexic* reading: °"" c >»™™»« duration cwdd be used Jo improve 

%£t™M^^„^'™ "i* "* • «*•>'«/ eU«ly indicted .h„ 

nonmaj readers. I.tS ffJESK ft ^ T""* J" 

control fifour in rerficmit.™ ^ 1 «y«cxics were lnienor comparing to the 

investigation^ presented by this display. Further 

that impede temporal ? CS reIated U ' visual attention deficit 

lowfrequeneie™ of v.sual partial signals .vhen those presented at 

BRIEF SUMMARY OF THE INVENTION 

feSftSS. ofTe'^lnven^ ^ 5 "'" 8 lnOWn ta *« — * 

diagnosing and £JZ£ 1^^^^^^' *I 

displayed on a s^eWdfsntav 3 """i* 1 "*. ° f "tumeric Slimuli is 

example of a suiE disolav * mf ™ ' he slimu,i " * """""i! mode. An 

4162493. In mislysttm iems S f SPla3 ' SyS ' em dTC:rib<! u » «le US patent 
illuminated, are cSE'to Loin™ V*?-,T? are , arrantea " °°l matrix and. when 
words, numbers, i «c IhSl™.^, 'S 0n °- " . moving ^ <«sP'ayi*g letters. 

employs «he ^^^ ^^^^ 0 ^^ h f al, ''' M rm ^"^ ,a ' — 
resolution to be produced with ,hl ,™ . , ™" on , to eIulbte a moving image of a high 

•he S^C^SS^rSi: CO ' UmnS ^ «>— » tum in 

poor readers; being exposS ^^.'^"j Kv °? lcd "V a ""* e »T 
established, wltlrti^v^n^t^^i"^,'^** f be reliably 
found, ma, this deflci, can be SW^,^^^ 
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SlTlarer 0rdin8 * ° f the pK!Sent invention ' wl » ch «• ****** I* more 

t^^B^stlmL^^T t Ti 0d Wi ", * 4^ 88 8 «"OOth pursuit 

5 ™2 a f st,mu f 1 . fra «t»ents at slow tracking velocity. Smooth pursuit tracklnc « 

Sr^ 

ofcx^' inVCnti ° n ""I*"" ">= foll <>"'n8 main steps, de: bribed below in a form 
t£ P I' Prelimln, " v training of a patient (child or adult). 

rf'oSo StSESn^E v """^l* ° ""Sr" 1 to 1 8 ' oup <""n™i"8 stimuli consisting 
mJal^J, |J han l H m «" ,: , M Sns and/or words. The stimuli are displayed by the above 

coScriy recotnS^ \° r P * t,e ? 18 reCOrded in terrrs of am °™< of word! 
correcuy recognized by him from each group and at each v,»lneitv r>« tu. k- • r 

Mep 3. Treatment. 

velocity is monitored it S^S^ jg--* 
£. s^ i ™"^?j'?L!!. a .^^ i «= h '° o„l "te above method. 
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25 
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n_ „ .. — av «" a > v >iem, wnicn enables to carry 

me system comprises visual display connected to a comnuterJ .» .pr u.h' i 

P^senftnem fa Capa " e to —2* ^SS^i^'^tSlS 

SoToii rr* r d f pc * . provided w ^ h a which 

^hS^y7^^7^!lT Cme d i ffCrent S !! mU,i ' l ° Vafy the Perimeters of 
The Pr ic """V"* mode - e 8- tim * gap between the stimul , size of stimuli etc 

present het ^T^' t0 St ° re ' to P rocess th * Sieved reS a^d to 
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BRIEF DESCRIPTION OF THE DRAWINGS 

n™.!? tte !u Un . derSta ^ dine ° f the inven «°n and the way of how it mv be carried out in 
SS?n C S°" Wi " bC " OW d6SCribed ^ reL^thT Sowing * 

of - M during the 

to a ^ up o f ^ osc w^suTer "* 
DETAILED DESCRIPTION OF THE INVENTION 

^7theWnt inVenrt ° n ^ d6Vised ° n the basis of empirical work carried 
SuafaVe^&t ' ZtSSFl?? V— * treatment of 

were significantly iSTHS^T f ° U " d lhaI dyslexics 

and the rate of such subjects that may benefit f£m TS»k"i? * ,m P a ; rea ra <« 

to impiove their attentivi visual scanning rehab.lM.Hon program intended 

S5^"«!ffS2?13&Sf ST* .T '"'rve-memioned experiments new 
araVLain^TaaKZlnvX * d -""»< * *«■ *- *cy 

Experiment | 

thai the othe Th^ , . j™"™ 1 1<5VeI °" 0ne measur e 1 0 SD « below 

^■£•■55 ie h v :, mssst on,y subjects 4 at ■«* 05 s ° 

Jender 1 thc distributi °" of subjects in both samples acc: 



:ardingto their age and 



- >- .-J IX — -s, £> 



*Jt- Hgranou Pa* Attorney 



97248 100 12 1 

J. 



Table 1 

.Subjects' distribution ^ccordiny tr. 



tsnsiei 



C ntrol group 







Sums 


Females 


Males 


1,0 




188 


71 


117 






168 


64 


104 


15 




154 


73 


81 






41 


15 


26 




Sums 


551 


223 


328 



20 



25 



30 



Sums 



136 
111 
68 

315 



Poor reader* 

38 9 8 
24 87 
17 51 

79 236 



Age Group 
12-8 
17 - 13 
25-18 
55 - 26 



.35 



12 - 8 
17 - 13 
2S - 18 
55 - 25 
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Procedure 

diSS'iSr p0ten ? ta identif y ,n e fragmented alphanumeric 
different ttme gaps between fragments were tested by 
stimuli ;running over a graphic display similar to that 
invention and according to the following procedure- 
H fi ht U SS^ instructed , to follow smoothly theHghted colU 
tSShX ?* ?T ° ne CO,Umn to the next Each SU W w 3i 
wTwSl^th? ^.velocity. The time gap, corresponding t 1 
was well withm the time range of visible persistence (32 mil 

r C ^T e , PreSentations of " fra e™"t on adjacent columns) 
fcwST.- P^s the test phase it was required to , 
All S* I 0 "' W,t , hm , 3 P resentati0 " cycles of each stimulus. 
Aft« Sf t C °.? P t te l 1116 tr3ining Phase su «es S fully within 1 5 
After thjs step the further step has been carried out ^ 



t> 



symbols and words in 
the subjects to the 
in Ross et al. 1976 



at the pace of the 
subjected tcj 12 to 20 
> this running velocity 
iseconds gap between 



demjortstrate 90% correct 
minutes. 



i 
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th most common in written Hebrew for school Sr n A " " WOnto WCrC 

Sc^r s [ C C e d f s %° d r ^^Vabov"? 58 ' "* 232 464 billiseconds. 
Single presentaiSS order wa! used 'l?££l?£ " ,am, ° m for each sub j ec «- 
Subjects' performance Z record^ *v£? S Sh ° rte$ , t tlme g8p to *• lo ^est. 
list hVa gi?en *Z^m£5^2S? It ? ° fGO ™<* «sponses for a given 
distance between thTm^ti^TlJ ^ ^! * B *F shorte « e d ^ half of the 
milliseconds tune aaUndTbovT J?f- 5* P recedin 8 >»« C*-g. failure in 232 
test with 174 ^^^S^ performance in 1 16 milliseconds led to a 

the hS tes°t f ilf ^^^1^ t? 1 fr ° m 5 e ° ri8lnfll four lists > was for 
recorded at the SteSSS 2 ff k k P"*^ ~ **P*#*d if failure was 
correct We„tiScatiSwas«ac£d *" Cmen ° n levtl V**"™* (28% of 

<*5K^ « ^ intermedial, gap led to the increase 

one Were faiEre was ins Ltted Thl and the preceding 

correct^ responses in the failure time gap in both samples 1 



Table 2 

Average correct responses 

in failure time gap 



7, - ©"J 

and the average 



coritrok N=510) 
Dyslexics (N-315) 



X - 2.78 
SD = 0.89 

X = 2.38 
SD - 0.66 



Average correct responses 
(last success) 

X~ 16.70 
SD = 1.64 

X= 15.8 
SD = 2.17 
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treatment (no-treatment group). P ,aceDO > an< J the third group did not get any 

The treaftnent grr^p 

^Kfic^irr ^ engaged , one-hour treatment 

time gaps of the? ? a ^ t T " ^^r 0 ^ ^ texts presented at 
respohsJs with/^Lm heln^to S * xpef,mcn < }• Gaininj 90% or more correct 
performed s S y Ltm^ '"^ase o f tJ gap fa r , 
146 milliseconds) t£* J™ f? P ,• 1 7 m,Ulseconds ^resented with stimuli at 

performSeve I Wh5Z£2*l new seTo?T ? * Ume If 

time gap. Time gap was increS^n if ° f stlmuh ?™ presented at the same 
withi,? criterion l^elTdurin? ttl T ? ,i P? rfonman , c « for the new set was 

still below CS^iST^if! 15 mmU ? S ° f testU *' Ac Performance was 
between the lastTucSss and hi fJ ^ g * P ^. decreased «« Wof the difference 
the treatment S Ss fo„ s " 8 Wp * ^ proCess c <Wnued until the end of 

Placet*, ymi.p 

text ^ni eC E l°h^ ^ gi T^ 8 th . 5rty minutes tre 4**« ^«ions of regular 
subieci *t ^£j^™J™^ ™ h **» *« d wordj submitted to his yoked 



subject in the treatment "™TtTu l6Xts and word!1 submitted to hi: 
-o/e atfequt Sua = - * this group 



made 



the treatment group. 



ac.ua, expose lime ,„ ttxts as ccnpa^ J? 
^average. , he UnM between inUia, an., fl „a, -£&ZE%ZZ .wo and a ha,f 
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Table 4 
Reading speed (words/min) 



Group 
Treatment 

Placebo 
No treatment 



Before 



X= 74.6 
SD = 26.4 



SD 



77.9 
= 27.2 



X - 72.8 
SD«23.7 



After 



X = 87.3 
SD - 19.9 

X-83.3 
SD= 28.6 



X = 74.5 
SD= 25.0 



Error ratje (%) 
Before 



X= 11.2C 
SD = 5.7(i 



X = 
SD 



10.40 
• 5.1C 



After 



X= 13.2 
SD= 6.6 



Error rate 
Before After 



Table 5 

Reading speed 
Before After 



X= 4.10 
SD - 2.80 

X - 8.80 
SD= 5.2 



X« 12.9 
SD =» 6.2 



- 0.69 
0.74 



2.06 
1.64 



3.11 
6.2 



2.58 
1.12 



2.32 
1.75 



3.22 
6.6 



■ 1.43 
0.48 



1.60 
0.72 



1.46 
25.0 



1.83 
0.56 



1.69 
0.63 



1.90 
23.7 



Treatment 



Placebo 



No treatment 



^M dat \ SlK ! W ** advantage of the display treatment 
improvement and routine reading training in the subjects. The 



50 



-., ; r • ~— uHiutu^ ill ii ic 5UO 

ZwJSS^i r3te deCrease ' In °' der to ^aluate the im f 
subjects of the experiments, the difference of the fluency 



over spontaneous 
main effect appears in 
improvement consistency withiri 
measures were calculated for 



l-j 3 r kx r 

r 
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S ^ J ? V n each group - In 19 out of 20 subjects of the ui 
™ K 7°5 rate * was recorded as compared to 8 and 10 cases in 

J^H^f n i S J h StRndard SCOres of the measures 
after the end of the treatment sessions. 



treatment group, a decrease 
the other groups, 
i br a novel text read only 



Table 6 



Error Rate 



Reading speed 



0.5 
0.62 


- 1.05 
0.8C 


| Treatment 


1.94 
1,43 


- 1.23 
1.0 


Placebo 


-2.08 
1.03 


• 1.42 
0.93 


No treatment 



SoJmlr C ° mPHeS ^ * e PreViOUS data ** to effect on the reading 



Clinical abggrvaflgBS n nd post hnr aflajgg es 
Since post of the reading disabled participated in the above 

<5££!T? n I a cogni . tive ***** intended for diagnosis 
(Gordon et. al), it was of interest to examine weather their 
correlates with the performance on other cognitive tests. 
In order to perform the correlations' inquiry, 1 16 files of 
PPJfi? 6 172 miIlisec onds were chosen (in that cap 
tailed). The files of 116 matched reading disabled thai 
display test were picked up too. Table 7 presents the 
group subjects according to age and gender. 



mentioned experiments 
of learning disabilities 
failure in the display test 



subjects 
ranj ;e on), 
perf armed 
distribu ion 



57 
34 
25 

116 



Table 7 
13 
8 
6 

27 



44 

26 
19 

69 



that failed in time 
only 2.9% of controls 
ed normally on the 
of the experimental 



12 -8 
17 - 13 
25 - 18 

Totals 
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The performance of both groups on 27 different c imitive rfn^n™ waq <*v*m;™^ 
Four Main tests were f und to collate with the displ^ M Jfi*^ examined. 

1. Point location in two-dimensional space (Gordon) 
^^^.S^^l^ ° f <hOSe faiICd in **» l *y 4< w ** ^<>w normal 



2. Digit - symbol test (Wecsler). 

The ayerage standard score of those failed in the display test 
1 he ayerage standard score of matched reading disabled was : 

2. Digit -Logograph test (Lamm). 

The average standard score of those failed in the display test 
The matched reading disabled standard score was X= 10 34 



was X= 7,64. SD= 2.26. 
8.40, SD=2.68). 



v4rasX«7.16, SD = 2.33. 
SD - 3.06. 



iL emphic characteristics in writing to standard dictation (Lamm). 

No standard scores are available for the evaluation of subjects* JiandwritmB 

^rZllZTs^tt ^ W ° r 1f T dng kee ^ S~were much 
poorer in those subjects that failed m the display test (see exar iples). 



Su ?j 



The writing sheets of all subjects were evaluated by three 
which^were required to score each according to several cr" 
best differentiating criterion was letter and word spacing. »u 
displaV test got average score of 3.9 (SD= 2.6) on an 1 to 
disabled got 7.2 (2.0). Comparable normal readers received 

Some other tests differentiate the groups in the reverse direction 
failures were performed normally on these tests while the 

ri°aM € l S,g ^ C f ntly inferior Pttfonnancc to norm level. Am ( 
recall Word Dtchotic Listening (Gordon) and the digit span (W 



independent observers, 
criteria. It was found that the 
iects that failed on the 
9 scale. Other reading 
an average score of 8.4 



That is, the display 
other reading disabled 
Amcfng these tests were free 
ecsler) tests. 



Background differ?.^ 

diagnosis 5?aj3S? f^TP b , etW f tW ° grOUpS of 4* readers to 

S2K?£S^S2> P ? f f IUreS ' 46 SubjectS w<re rec ™™nded to be 

ireatea by stimulants following medical assessment. Other 28 were labeled as ADHD 



-Sn? fr i* m ° ther disabled readers indica * that only 7 subjects were 

A^HDfnSr endC< l \° b<? ? reated by Stimu,an,s and other 19 were Sled 2 
ADHD following psychology or other developmental assess, nent. 

W&^A^Z£^y* iS m ° St USeful device in cases of 



! 
i 
i 
I 
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On the basis of the above-mentioned xperiments the dresent method has been 
developed and can be used in clinical settings. 



I l/.!i diSC, °! Cd beIow how Ae P fesent method can be usee 
children and adults. 



1 . Training step. 

Subjects are presented with 15 initial training alphanumeric 
a time gap of 80 milliseconds. These include all letter linejs 
Hebrew alphabet. An example of the stimuli is shown in 
presented up to three times and subjects are instructed to nan 
At this time gap all subjects identify all stimuli on the first to s 
Following imtiai training, 54 words are presented in random 
three time gaps which are 80, 144 and 180 milliseconds. The 
the word or it's letters. 



nan e 



for treatment of school 



stimuli presented each in 
and angles used in the 
Fig.2a. Each stimulus is 
the presented stimulus, 
second presentation, 
order and in one out of 
subjects' task is to name 



2. Test step. 

The subject is exposed to stimuli divided into groups a) listed in Fics 2h-k 

ttlTrpriordTT", °? ? C baS l S ° f CWeCt ^ ca ^r^^loci^ 
oTrf *f 1« ?°!i ly . ,nd,Ca u te ^ normal readers °* n ****** 16 to 18 stimuli 

mi listconds !Lf2T ^ n", T timC * &P ' M ° St P° 0r '•■*» W 
recorded r?JSfc22 g T ? 5 C .°^ Ct res P° nses " In seven S cases this result is also 

3ffi££~2£ 8ap " Subjects ^ gain 6 to 15 <50lT «* res > onses for •» 

Str^rir test ~ a c,ear cut ani de *« *• 

4*- but, instead of 

3. Treatment step. 

s?steXt S I lmUli 88 ln ? C ^ rCViOUS Step USed " T1 » treatment step is based on a 
JffiSFi time gaps selection according to subjects" former paformance. Subject 
SSllS"^ * C J!? in 180 miUis ^onds gap but perfonned n^^y on 144 S 
i2E2S?fi P ( lw 18 CO, Jf? « Panted with letters! wordsand 

SEE?* 1 " t ^ nedmte 88P (I«2 milliseconds, for this example). Successful 

ffi23^^^.!r to t0 i he T laf8ement of tim ' * a P to intermediate 
time between 162 to 1 80 milliseconds. If, on the other hand th s subject fails on 1 62 

**? h £ 8 u tS the he,p of *• experimenter for 15 minute's £ dentiryig the 

uStSSST ? sub J ec L himSe,f Within *»» time ,imit «»t reach the 8 
rtentification, the time gap is shortened in half the gap betwee 1 162 to 144 

™S n i d tJ ? e Procedure is continued along the same Iir es. Improvement 
SSSii. t71h lead t0 , the USC of new stimu11 ' never P"* e * before, at the same 
£3? tfSSm ^? Uale P erf ° m,anCC f ° r 0,01 list is 8 ained ' the th * e gap is increased ' 
no ?£L2S£ 1 • J" 0 ! betWee " 162 to 180 milIi «conds. If 9091. correct responses are 
KiSS^fSS? 1 ass ' stance » ^ Iist is used in a time gap, which is shorter 
m u ?^5 e rofthe distance between 144 and 162 milliseconds, i.s. 58 milliseconds 



.L^S"? °,. Ume gap in the treatment sessions always follows after successful 
HfiytST \T hSt H eVer Seen belfaw by me sub -i ect - The list is useT.n the 

ti^ reSCnt ^ t IOn , 8t the enlai * ed « a P- Shorting of the time gaps is always combined 
with the use of the last list presented at the larger time gap ™ 'mo.ned 
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The training sessions are continued until the performance le4el of 90% is reached tor 
w^XSZSSP-'V ° T t unt ['. thc cnd of the ei §ht one-houi sessions. Most subjects 

Sl^S"^^ L t0 8 SeSslons - ° ther5 correct responses 

£1 ' which are between 200 to 235 milliseconds. On !y few subjects (1 1%) do 
not reach that level following eight sessions' training. 

nictu^^S 6 ^ 6 T ** 0190 ex P loited for Preschool chile ren while specific object 
pictures instead of words are exposed on the visual display. v 

di^iSv CS o«i Ti eth .° d ° an be im F lem ented in «»y ^tern, wH& comprises a graphic 
eoSS'JSS? *° g o n ^ mte . St /? U i i 8041 to P resen t them it ^ winning mode and a 
n^S^ISS ! 8 ' * ' S ^ t8b 6 f ° r Varyi ° 8 me P^eteri^f the graphic display, 
f'! ^^ japs, sequence of display, etc. and at the same time suitable for recording 
the performance and its statistical evaluation. T 



CLAIMS: 

1 . A method for detection and improving of visual 
said method comprising: 

a) Generating of at least one group of visually recogs 

b) Presenting the stimuli in a running mode, define 1 
adjacent stimuli ' 

c) Exposing a patient to at least one group of stimu i 

d) Determining the ability of the patient to recogni; e 
within the group and 

e) Varying the time gap in accordance with the 
recognize the stimuli. 



ability 



attention deficit in humans, 

recognizable stimuli 

by a time gap between 



the stimuli 
of the patient to 



